UNCLASSIFIED

AD NUMBER

AD016480

NEW LIMITATION CHANGE

TO

Approved for public release, distribution
unlimited

FROM

Distribution authorized to U.S. Gov't.
agencies and their contractors; specific
authority; 28 Apr 2000. Other requests
shall be referred to Department of the Air
Force, Washington, DC.

AUTHORITY

Hdgts Air Force Materiel Command, 9 Jun
2000

THIS PAGE IS UNCLASSIFIED




UNCLASSIFIED

AD NUMBER

AD016480

CLASSIFICATION CHANGES

TO

unclassified

FROM

confidential

AUTHORITY

June 1965 - Group-4

THIS PAGE IS UNCLASSIFIED




Reproduced by

srvices [echnical Information fgency
UMENT SERVICE CENTER

KNGTT BUILDING, DAYTGON, 2, OHIC

-
SEPTV S T

?‘.L—«- R e R e o . F 3 - ke e prerie g J




S N NI, Ty e S R R AR

CONio=iNTIAL

. SECURITY [NFORMATION —

TITLE

(e

VBIGHT HISTORY

st CHTIAL

ITMATION

CONSOLIDATED VULTEE AIRCRAFT CORPORATION |
SAN DIEGO DIVISION . .

SAN DIEGO, CALIFORNIA




it ERHAL L

FRA TION

.’1__
DIVISION__SAN DINGO " LY REPORT_Z¥-8-002
MODEL __ F-1024 S DATE__L June 1953
TITLE
/{/{ﬂ'/// ) F-1024
- WARIGHT HISTORY
Q.
PREPARED BY a C. o GROUP____WBIOCHTS
A « Trusx
—_— REFERENCE ‘ —
CHECKED av_u_w@fﬂ_ APPROVED m
R. Lﬂlul
NO OF PAGES__32%
NO. OF DIAGRAMS _
REVISIONS
NO. DATE (-} 4 CHANGE PAGES AFFECTED
-a9 o L

GO 7414 - ) it 5&, ;L:‘ ‘t i t




o

ANALYSIS CONSOLIDATED VULTEE AIRCRAFT CORPORATION PAGE ]

PREFARED BY SAN DIEGO DIVISION REPORT "1Q. 2¥=-8-002
CHECKED BY MODEL  P-1024 -
REVISLD BY DATE 1 M

CONFIDENTIAL
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TFEROIUOTION

This report consists of a mimmary of the major
wsight changes that have ococursd since the original veight
estimate was mads. The original proposal gross weight was
22,940 1bs. as shown in Alrplane Specificption ZD-OL) dated
29 Decexber 1950. Tha first group of changas lists the
derivation of the gross weight of 26,404 1da. as shown in
Alrplane Spevification ZD-8-001 Zated 1 Deoember 1952. A
second group consists of weight changss occuring up to and
including Weight and Balancs Status Report #6 dated 1 Junse
1953. ,

Tho groas weights are suamarized on page 2 and
datalls of these totals are listed on pages 3 thru 1l.

The taim-off center of gravity was 29.3% M.4.0.
for the original proposal of Specification ZD-OWl ;-1 -
+9% N.4.0. in Specification ZD-8-COl,and is currently

¥.A.C. as 0f 1 June 1953,
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7-102A VAIGH? HISTORY SUMMARY

© Orosw Welight of Original Proposal Alrplane
Specification ZD-OUl dated 29 December 1950

Government Requested Changes and G.F.R. Overweight
(Por details see Fart A, page 3)

Convair Changes (For detaiis ess Part 3, page 7)

Gross Weight cof Revised Alrplans
Specification ZD-8-001 dated 1 December 1952

Government Requested Changee and §.F.3. Overweight
(Yor details see Part O, page 9)

Oonvair Changes (For details see Fart D, page 10)

Grocs Yelight as of Waight and Balanos Status Report
‘No. 6 dated 1 Juns 1953

22,940

+ 2,147
+ 1,57

26,404
+ 746
+ 639

FORM 1832
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DISOUSSION OF MAJCR OHANGHS

Part 4
Governzent Requested Changes & G.¥.3. Overweight

= l. Tuselage enlargement and redesign dus to increase + 130

in mipsile lenzth and span. Due to thias incrcased

a siss of missiles, the installation was coxmpletely

= revised. TFormerly the missiles were installed in

1 ons bay directly bensath the engine and the rockets

wvere carrisd in a separate bay forward of the miassilaes.

Rather than increass ths fuselage diapeter with the re-

B sulting adverse efisct on performance, the nissiles

- wers installed i{n two tandem bays with rockets also in

sach bay. Baecauge of the nissile srrangement the fuss-

B lage was inoreassd in length 20 inches at Station 300.

- In sddition, controls, tubing, wiring, etec. incresased
F A dus to the addsd fuselage lsngth. The total increase
- vas satimated at 130 1lbs.

2. Yor increassd maneuveradllity while taxiing, the Air Force: + 29
requested that noss whesl steering mechanism be added.
This was requested in WADO letter WOSWF/NMR/nlt dated

' 10~15-51. .

3. Change from J-67 engine of original Airplans Specification + 326
ZD-0UL to J-57 engine of current airplans Specification
ZD-8-001. Revised weight of J~97 sngine vs. original

B weight of J-67 sngine. The J-67 basis sngine weight vas

i bassd on the iaformation in sdvance Engins Bpeos. AC-177

- for Wright Model TJ-32C1 (YJ-67sw-1) dated 2 August 1951

showing 3 880 pounds. An ectimated 550 1bs. ¥as added

. for the afterdurner. (3880 + 550 w 4430 1bs.) Latest

inforzation in Pratt & Whitnsy Preliminary Installation
Design Data Handbdook (dated 2-12-52 reviesed 5-16-52)

lists the J-57=F-11 engine with afterburner and less air
inlet soreens as weighing 4825 1bs. for the partial ti-
tanium enging. (4825 - UU30 w 395 1ds. increass). The
engine 311 allowance in Useful Load was changed from 119
1bs., for the J-67 engine to the current 50 lbs. for the
J=57, a seving of 60 lbs. The total effsct of the partial
titanium J-57 engine in lisu of the YJ-67-W~1 engine was
+395 -~ 69 w» 326 1bs. incraase.

CONFIDENTIAL

SECURITY INFORMATION




s,
K
[x

=%

ANALYSIS

PREPARED BY

CHECKED BY
REVISED BY

CONSOLIDATED VULTEE AIRCRAFT CORPORATION
$AN DIEGO DIVISION

PAGE
REPORT NO.
MODEL

& 4
g-8-002 |
y-1024 |

DATE 1 June 19

CONFIDENTIAL

SECURITY ILNFORMATION

DISGUISION OF MAJOR CHANGRS (Cont'd)

Part A (Cont'd)

Government Requested Ohenges & G.F.E. Overweight (Cont'd)

.

5s

6.

8.

S.

The hydraulis systel vas revissd in accordance with re-
quests in WADG latter WOSWF/NMR/nlt dated 10-16-51.
This {ncluded removal of thes emergency hydrsmlic
systea pump from the engire and provision of auxiliary
electric pover for the pump. (Eote: Later a change
vas made to an auxiliary air turdine drive, see page 11)

Eevined weights dus to MX-1179 Radar resquirements.
The original concept of the MX~1179 gear was that 1t
would.be a complete integral fnit designed to fit inte
the F-102 airplans. Later information received from
Hughes and listing later weights, showed that many in-
dividual units would be supplied which tharefore re-
quired interconnecting cabling and individual mounting
provisions. Also the slectrical powsr requirements wsre
learned which included the naoessity of holding fregquen-
oles to much closer tolerances than anticipated. These
changes resulted iz an overasll weight increase in Xlectri-
cal and Hlectronics Group weights of 255 lbs.

Inoreage in Vindshield glases thickness to approximatsly one

¢ inch, for protection from dedbris, incresasad the wveight
36 1bs. Refarence WADC letter WCSWP/NMR/nlt dated 10-15-51
which requested a ssparate piece of 1 inch armor glass
inside the canopy.

The number of rocksts carried in the basic¢ loading was in-
oreassd from 19 to 24 as reguestad in WADG letter WOSWR/
NHR/nlt dated 10-15-51. This included 88 lbs. for the
rockets and 17 lbs. for provisions.

A hot alr anti-icing syster was added in lisu of vrovisions
only as requested in WADC letter WOSWF/NMR/nlt dated
11-7-51. °

Original information indicated that the weight of Government
furnished NX~1179 gear plus the missile vas complete. How-
ever, a later breskdcwn from Mughes listed missile 1sunchers
as veparate items. A welight allowance of 10 1bs. each was
mades for these itens.
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DISCUSSION OF MAJOR CHANOHS (Cont'd)

Part A (Ccat'd)

L4

Government Requestad Changes & G.)F.N. Overweight (Oont'd)

10. Revissd information from Hughes listed the MX-90U missile + 111
woight as 125 lbs. each vu. the 106.5 lhs. each originally
quot.ﬂ..

11. Revision to fusslage and wrmament provisions to provide for + 278

naxisum fire-power in the alternats all rocket armarwent
condition, utilising 12 rockets per missile in lieun of U
Refarenas CYAC letter TMI;FBW:br 6~1843 dated 4-24-52,
(This results in a maximum rocket load of 96 2.75" FFaR
when no missiles are carried).

12, Increass in airplans structure to provide strength for in- + 315
creased gross woight resulting from govermment requssted
changes.

13, Increass in dive brake effeciiveness as requested in WADG + 178

letter WOSVF/NMR/nl¢ dated 10-16-51. (Original proposal
uvtilized extension of original rocket compartment door
as a dive drake. Nev arrangement provides three hinged
dive drakes located on the fuselage afterbody.)

14 The airplane spec. revision of March 1952 included a brake - 42
parachute in accordance with verdal rsqueast of Alr Foroe
representatives.

15. Revised information from Rughes showed sleotronic character- + 4§

istics of the radome as disctated dy the MX-1179 gear which
resulted in a change in the radome material and an inorease
in 4ts veight.

16. Information from Pratt & Whitney indiocatsd that above 40,000 + 36
foot altituds the fuel-oil cocler furnished with the J-H7,
would not cool the oil suffieiently due to the reduced
fusl iflov. Therefore, an engine suxiliary oil cooling
system was addsd.

17. At the Hock-i}'p Board Meeting of Novembsr 1352 a battery enclo- + 15
sing cover ‘vas added as RFA No. 56.
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DISCUSSION OF MAJOR CHiNOES (Oont'd)

Part A (Oont'd)
Goveranrent Requested Changes & G.F.N. Overweight (Contid)
18. At the Nocik-Up Board Mesting of November 1952 a radar + 10
recording devios was added to the radar equipment as
2rA No. 37

19+ Remaindsr and miscellansous small changes total %o plus
28 lbs. + 28
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D130USSION OF MAJOR CHANGES (Cont'd)

Convair Changes

Increase in wing welght due f{o correction of arithmatical
srror in original wing skin caloulations {416 1b.) re-
vised distridution of and inocrease in loads, and incroase
in design temperaturss due to aercdynamic heating (8L 1b.)

The original elevon weight was based on XP2Y-1 weights.
Subsequent inorsass of XF2Y-1 elevons indicated an incrsase
of 158 1lds.

The engine air inlet ducts were re~astimated, bLzsed on Y-
vised presgures and temperatures. This indicated an in-
crease of 99 1bs. due Aainly to the flat sides of the
ducts used to xinimize airplane drag.

The alr Murbine Notor, as originally propossd, did not have
sufficient capacity. 2Type 70-1 4is now being used. The
preosently proposed installation requires also that a fan
Yo added to cool the turbins motor.

Baged on wind tunnel tests, 2 chordvwise fence was added to
the uppsr surface of each wing to eliminate chordwise
center of preasurs shift and resulting decrease in stiock
force per "g". (This is an insurance itex and may be
removed following flight teats).

Information, from wind tunnel tests, indloated that the
dirsctvional stability was less than originslly estinmated.
As a result, tho design asids tall loads were increased.
The fupelage frames and longerons, and the vertical tail
structure wsrs inocrsased to provide the neocessary strength.

Design temperaturss from agrodynamic and engine heating dic-
tated the use of titanium for ths aft fuselage frames in
lieu of aluminum alloy. (Minimum gaugedid not allow reduc-
tion in weight of titanium).

Until chemical treatments for corrosion resistance can be
incorporated on the interior structurs, prime paint has
been added at en sstinated weight increass of 38 lis.
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DI S0USBION OF MAJOR CHAMGES (Oont'd)

Part B (Cont'd)
Convair Changes (Cont'd) | L3S,
9. The basic fuselage structure hes bdeen increased in weight + 82

due to the accwemlated effoct of the alddition of suveral
acoess doors. This inoludes doudlers and skin gauge
increasens.

10. The original proposed fusl systen, was not approved by the + Wy
Alr Torce. The revised system increased the wefght 4l 1be.

11. Yaw and pitch dawpers were added to improve lateral and + §§
longitudinal dynaalc characteristios.

TOTAL PART “3" + 1,317
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goyernpent Boquested Changes & O.F.8. Overweight (Subsequent to Aivplane
Specificasion ZD-8-001).

l. 7The first detailed weight dreakdown of the MX~-1179
slsotronic squipment received from Hughes totale
1740 1bs. fhis results in an inocrease of 599 1bs.
This overweight was discussed in CVAQ lottsr TNH:
AOT:dph $#6-1599, dated 4-3-53,

2. Information from Pratt and ¥hitney representatives has
indicated that the partial titanium J-57 engine will
a0t be availabdle for installation in early ¥-102 aix-
planes. Thersfors, the weight of an all stesl engine,
as noted in "Pratt and Whitnsy Preliminary Installation
Design Data Book", dated 2-12-52, revised 5-16-52, has
been incorporated with a weight increass of 250 1bs.
(This weight will be deleted eventually) '

3. Latest information from Hughes has indicated an additional
weight increase of the MX-90L missiles from 125 lbs. to 130
1bs. each.

4 In order $o provide a batter versonnel sscaps system for
opsration at higher spseds, the ejection squipment has
besn changed to includs a Type N-3 catapult ia lieu of

Typs K-5 and the mddition of a Type M-l thruster. (Ref-
erence XOP $26).

5. The interim slectronic gear NG-3 has replaced the MX-1179
radar squipment at & weight saving of 150 1bs.

6. Remainder apnd miecellsnsous small changes total to -6 1ba.

TOTAL PART %“C*
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Convair Changes (Subssguent to Airplane Specification 2D-8-001)

1.

2.

3.

L.

5e

6.

10

9.

10.

8.

For production and inspesction reascns, additional access
doors have basn added in the wing.

Revised waights of missile bduy structure show an incresse
of 121 1lbs. vhich is dus zainly to air loads with doors
open and to¢ inersase in dssign tempsratures.

As & remult of siructural tests, a portion of the fuselage
skin has been increased in gauge to eliminate wrinkles.

The wing structure has besn increassd dus to redistributicn
of loads within the structure and revision of fuel tighten-
ing.

Originally, a wing drag snzle wvas assumed 4n the fuel tight
area vwith a rubder gtrip in leading and tralling sdgos.
Current design includes a drag angle the full length of
the wing.

The duct supplying air to the Alr Turbine Motor 41d not
deliver sufficient air, aad therefore a second duct wase
aZded.

Hoat axchangsr axit ducts are tc ds mads of titanium rather
than slumimum dus to design temperatures.

Original weights of soveral items of elestrical power equip-
ment wers baced on an early estimate by Jack and Heints.
A later estixate Lrom Jack and Heints, confirmed by an
estimate from Westinghouse, has indicated & 30 1bs in-
arenss.

As & result of structural tests, the fuselage fitting for
attaching wing spar 5 has bsen increassd in strength with
a slight inorsmse 1n epar 5 waight.

Wing rid at tusttock lins 39 has desn sizplified in design.
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DISOUSSION OF MAJOR UHANGES (Ocnt'd)

Part D (COont'd)

Qomvair Changes (Subssquent to Airplane Sped. ZD-2~001) (Coht'd) LBS.
11. The ongine air Lhlet hes baen deseigned for frbrication v 65

from steel as o rewult of higher tempersiures and
pressures fhan originally estimat ¢d.

12, Md.luion of lightening holas in engine air dunet frames - 37
saves approximately 37 lba.

13. Mieeile displacemsnt frawss ars to be mads of weldsd + 28
steel construction ia lieu of aluminum forgings. This
change is mads %0 hold launching mechanisa deXleotion
to a minimum.

1. A revised estizated weight on the sjection seat has been - 10
Teceived from the vendox.

15. VYendor information has besn received on weight of .1:4 + 13
conditioning equipment and resulte in a 13 lb. 4ncrease
over original allowvanoce,

16. Becmusd of wing bending, together with elevon defleption, + A
the alevon has been split spunwise to pravent the trall-
ing #dge from falling in compression. This change in-
creases the airplane weight 21 lbe. btut s mach lighter
than would be reguired to make a « ngla plece slevon
strong enough to withetand the loads.

17. The trailing sdge extrusicn on the elovon hss besn changsd + 16
from magunesium to aluminum due to skin design texpsratures..
18, Inoreass in stiffness of main landing gesr doors. + U3
19. Reviesd velight of missils launcher attaching parts. + 10
20. Ohangs from eleoctrical drive emergency hydramlic system
to rem air turbine drive. + 25
21. Remainder and miscsllansous small chanzec %otal to 51 1lbe + Kl
TOTAL PART "D* 639 1ib
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